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Technology: Microelectronics 
Kopin developing C-doped 
InP HBTs with Rockwell 
Following announcements by 
TRW, NorteLVitesse, HRL Labs 
and JDS Uniphase of moves into 
InP production, in January GaAs 
HBT manufacturer Kopin Corp 
(Taunton, MA, USA) began to 
sample carbondoped InP-based 
HBTs grown in its production 
MOCVD systems, “a keystone 
technology for components 
used in wireless and high-speed 
optical communication”, lnclud- 
ing 40 Gb/s (OC 768) fibre- 
optic circuits and power ampli- 
fiers for 3G mobile phones. 
“Berylliumdoped InP HBTs 
have been grown by MBE, but 
carbon-doped HBTs are prefer- 
able because carbon is a more 
stable dopant”, says president 
and CE0 Dr John C C Fan. 
Kopin’s process “overcomes 
previous diitìculties to incorpo- 
rate sufficient quantities of car- 
bon into InP HBTs, especially 
by MOCVD” 
Directer of Transistor 
Technology Dr Roger E Welser 
adds “We have achieved active 
carbon doping levels exceeding 
1x1019 cm-3, a critical thresh- 
old for many circuit applica- 
tions, and are steadily increas- 
ing the doping leve1 for even 
higher-speed circuits.” 
Also, in February a Joint Devel- 
opment Agreement was armoun- 
eed in which Kopin will devel- 
op InP-based HBT structures 
and Rockwell Science Center 
(IXousand Oaks, CA, USA) will 
create processing technologies 
for devices and circuits, as well 
as establishing the long-term 
reliability of InP HBTs. 
“Rockwell Science Center 
pioneered the development of 
HBT technology,” says Fan. 
“Seveml years ago, Kopin and 
Rockwell co-developed com- 
mercial GaAs-based HBT power 
amplifiers for wireless phones.” 
“Kopin’s success in incorporat- 
ing active carbon doping in 
indium phosphide-based HBTs 
by MOCVD is a very important 
advance”, says Rockwell 
Science Center Directer Dr 
Derek Cheung. “Our two 
teams have worked successful- 
ly on GaAs-based HBTs, and we 
are now combining our 
resources to move InP-based 
HBTs into commercial 
readiness within a year”, he 
adds. 
Kopin Corp 
Tel: +l-508-824-6696 
Endwave expands manufacturing capacity for 
2G and .3G backhaul transceivers 
To full31 recent orders 2G and 
3G networks RF subsystems 
for ultra-broadband wireless 
access networks Endwave 
Corp (Sunnyvale, CA, USA) has 
opened a second volume man- 
ufacturing facility in Diamond 
Springs, CA, USA, expanding 
capacity to over 100,000 trans- 
ceivers systems per year, using 
its three discrete semiconduc- 
tor processes: the patented 
Flip-Chip Integrated Circuit 
(FCIC), Monolithic Microwave 
Integrated Circuit (MMIC), and 
Hybrid Microwave Integrated 
Circuit (HMIC) processes. 
This follows multi-year, multi- 
million dollar agreements with 
Nokia (see Issue 1, page 9) and 
more recently Allgon AB to 
deliver its lg-40 GHz Millimeter 
Wave (MmW) transceivers in 
volume for use in cellular back- 
haul networks. 
To reduce overhead and 
increase effciencies, Endwave 
is to concentrate volume man- 
ufacturing for al1 of its elec- 
tronie products - RF modules, 
MmW transceivers and 
Outdoor Units (ODUs) - at the 
new facility. 
First GaN transistors fabricated on 4” silicon wafers 
Using its PENDE0 MOCVD 
process (which, it claims, redu- 
ces GaN crystal defects by more 
than 100,000 times relative to 
conventional growth tech- 
niques), Nitronex Cmp (Raleigh, 
NC, USA) has produced the fitst 
GaN-based HEMTs integrated on 
4” (rather than 2”) silicon waf- 
ers.This combines “the perform- 
ance benefits of GaN with the 
tost advantages of large-area sili- 
con substrates” for high-power, 
high-frequency power ampli- 
fiers. “The lack of commerciaIly 
available OEM solutions for 
growth of GaN on large-area 
substrates necessitated our inter- 
nal drive to develop large-area 
MOCVD systems”, says directer 
of materlals engineering Warren 
Weeks. The devices consistently 
achieve room-temperatute two- 
dimensionalelectron-gas mobili- 
ties exceeding 1600 cm2/Vs 
(one of the highest mported for 
GaN transistors), which “will 
help make wireless GaN transis- 
tors a commercial reality;’ says 
president and CE0 Bob Lynch. 
Nitronex will armounce initial 
results and product studies in 
early Q2/200 1. 
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